In gunnery Greenhill, at Woolwich, did much to improve the application of the results of Bashforth's experimental work. In external ballistics he did not do anything comparable with the pioneer work of the latter, who laid a foundation stone which, through the years, has never been appreciably disturbed by the workers in any country of the globe.
The War, which disclosed many new problems, found Greenhill in retirement. The questions came before other brains and hands, and enormous progress has been made in every branch. The last occasion upon which he was much in evidence was during the meeting of the British. Association and of the International Mathematical Congress at Toronto in 1924. On the passage out in the Coronia he was observed to be suffering and failing generally. He was a pathetic sight as he moved slowly about the boat. It will be remembered that he· could not be found when the company arrived at Montreal. In answer to a telephone call he was not reported at Toronto, and real anxiety at once existed as to what had befallen him. This lasted for several days until it was discovered that he had really gone on straight to Toronto without telling any one of his intention and without reporting his arrival in that city officially. He was one of the few men of science at the meeting who had accompanied the Association in 1884 when it met at Montreal, for the first time in Canada, under the presidency of the late Lord Rayleigh. He had in his possession a photograph of a group of men taken on that occasion, on the outward voyage. It caused much interest, as it put in evidence the antiquated appearance that a group taken forty years ago can exhibit.
Greenhill was always somewhat eccentric, and as he became older increasingly so. Many of his colleagues or pupils who have travelled with him will recall that he was prone just to catch his train, so that he frequently just missed it. This, of course, is not an eccentricity which works well for the fellow traveller. In the earlier years he was distinctly sociable, certainly so at Woolwich. Later he became less so, and other points in his charactersuch, for example, as not giving a direct answer to a question-were accentuated. These peculiarities of thought and mind, which were constantly in evidence in social circles, appear to some extent in his mathematical writings and letters ; also particularly in the reviews for which he was responsible in NATURE and other periodicals. He was obsessed by the idea that mathematicians were not sufficiently engineers and were too much addicted to the philosophical side of their subject. Scientific engineers have been apt to regard him as being unpractical. Undoubtedly he stood somewhere between mathematicians and engineers, and was probably more of a mathematician and less of an engineer than the late Prof. Perry.
Greenhill's mathematical ability was recognised throughout his life. He was second wrangler in 1870, Pendlebury's year, and was bracketed with the latter for the Smith's Prize. He became a fellow of the Royal Society in 1888 and served in the Council in 1896. He received its Royal medal No. 2991, VoL. 119] and also the de Morgan medal of the London Mathematical Society. He was corresponding member of the Paris Academy of Sciences and Officier d' Academic, and a foreign member of the R. Accad. Lincei. Young men who evinced a liking for mathematical research always received encouragement from him when he came across them. This was particularly so when it was a case of one who had not been through the usual scientific 'mill.' By such he is gratefully remembered. P. A. M.
DR. C. D. WALCOTT. GEOLOGISTS and palreontologists mourn the loss of Dr. Charles Doolittle Walcott, who died on Feb. 8. For the last half-century he had occupied a foremost place in research in North America, and his discoveries in the older Palreozoic rocks had excited universal interest and admiration. At an age when most workers begin to need some repose, he continued his investigations with unabated vigour, and he was active in the pursuit of science almost to the end.
Charles D. Walcott was born in New York Mills, Oneida County, New York State, on Mar. 31, 1850, and was descended from New England settlers who had emigrated from Shropshire in the seventeenth century. When still at school at Utica he had already developed an interest in science, and at the age of thirteen he began to collects systematically both fossils and minerals. From school he proceeded to the Utica Academy, and eventually started life as clerk in a hardware store, where he acquired a practical business training which he always felt had been a real advantage in his later career. At the same time all his spare energies were devoted to scientific studies, and his discovery of Cambrian and Ordovician fossils near his home caused him to resolve that he would spend his life so far as possible in investigating the oldest fossiliferous rocks of the North American continent. In 1871, when visiting Indianapolis, he was encouraged in this resolve by Prof. E. T. Cox, who was at that time making a geological survey of the Indiana coalfields. Walcott therefore abandoned commerce, and spent the next five years on a farm at Trenton Falls, where he arranged to do a certain amount of manual labour in return for his board and lodging, and kept the rest of his time for study and field-work. In 1873 he sold his Trenton fossils to the Museum of Comparative Zoology, Harvard University, and would at the same time have gone to pursue a course of study under Prof. Louis Agassiz, had not that great naturalist just died. He had already discussed his plans for future research with Agassiz, and had decided that one of his main endeavours should be to determine the nature of the trilobites. He began by making polished sections of specimens from the Trenton Limestone, and thus discovered the first evidence of the branchial apparatus and the limbs in this group of fossils.
At last, in November 1876, Walcott found a congenial official appointment which enabled him to start his life's work in earnest. He became assistant to Prof. James Hall, the well-known State Geologist of New York. For three years he continued his researches while discharging the routine duties of this position, and in 1879 he entered a still wider field as assistant in the United States Geological Survey, which was then directed by Clarence King at Washington. He began his new official work by studying the geology of the high plateau of southern Utah and the country so far as the bottom of the Grand Canyon of Colorado. He then joined .Arnold Hague in the survey of the Eureka mining district in Nevada, and in investigating the Palreozoic rocks of central Nevada. In 1882 he added to his other duties the identification in the Museum at Washington of all the Palreozoic fossils collected by the Survey ; but he still continued his special studies of the Cambrian and earlier fossiliferous formations. After several promotions, he became director of the United States Geological Survey in 1894, and retained this appointment until he was elected secretary of the Smithsonian Institution in 1907. His business aptitude enabled him to reorganise the Survey and associated services on a more satisfactory basis than before, and he so gained the confidence of Congress that the appropriations for scientific work were much increased. For ten years from 1897 Walcott also acted as assistant secretary of the Smithsonian Institution in charge of the National Museum, and from 1902 untill905 he was chief administrative officer of the newly founded Carnegie Institution of Washington.
Administrative duties never appeared to reduce Walcott's powers of research, and during the whole of his career he published in rapid succession papers and memoirs especially on the early Palreozoic fossils, which were always importantoften startling-additions to knowledge. His works on the Cambrian faunas of North America and China are noteworthy as showing how varied was the life of the earliest geological period of which we have any satisfactory knowledge, and they will always remain classic. His discoveries of fossils in the still earlier Algonkian rocks of North America are pioneer contributions to a subject on which palreontologists eagerly await more information. His recognition of fish-remains in the Ordovician rocks of Colorado, at first received with scepticism, has now been confirmed by similar discoveries in other parts of North America.
Walcott was especially successful in finding impressions of soft-bodied organisms in the Algonkian and Cambrian formations-organisms which theoretically must have existed in immense variety before the habit was acquired of secreting hard parts which were capable of preservati<?n as ordinary fossils. So long ago as 1898 he pubhshed a memoir on peculiar structures from the Middle Cambrian of Alabama which he regarded as the imprints of medusre. In 1914 he described other structures from the Algonkian rocks of Montana which he interpreted as representing a very varied assortment of calcareous algre. Almost every year after he became secretary of the Smithsonian No. 2991, VoL. 119] Institution he spent the summer in studying the Cambrian formations of the Rocky Mountains in British Columbia; and in the Burgess shale of Mount Stephen he made a great collection of exquisite impressions of soft-bodied animals, previously unknown, which he described as primitive crustaceans, holothurians, annelids, and medusre. There are still differences of opinion as to the success with which Walcott interpreted these several remarkable discoveries; but all are agreed that they add immensely to our means of studying the dawn of life on the earth, and make us hopeful of eventually finding at least some really generalised ancestors of several of the groups of invertebrate animals.
Walcott was especially fortunate in his home life, and both his first wife and the present Mrs. Walcott were ever sympathetic and helpful in his work. His unwearied industry was sustained until his last illness, and the joy of research always sufficed as recreation and relaxation from the arduous duties of administration.
Walcott naturally received many honours both at home and abroad. He was president of the National Academy of Sciences from 1917 until1923, and received the Hayden medal from the Philadelphia Academy of Sciences. He was a foreign member of the Geological Society of London, and was awarded the Bigsby and Wollaston medals by that Society. He was also a corresponding member of the Royal Geographical Society. On his last visit to England in 1909 he received the degree of Sc.D. from the University of Cambridge. He was a corresponding member of the Academy of Sciences, Paris, and was awarded the Gaudry medal by the Geological Society of France. He was also a corresponding member of many other societies and academies on the European continent. The value of his work was indeed widely acknowledged by his contemporaries, and his researches will always be appreciated as remarkable pioneer efforts to understand some of the earliest phases of the geological record.
A. S. W.
WE regret to announce the following deaths :
Mr. Francis Campbell Bayard, president in 1898-99 of the Royal Meteorological Society. At his home at Wallington, Surrey, he equipped a meteorological station and maintained regular observations there from about 1890 until last year. He died on Jan. 22, at the age of seventy-five years.
Dr. F. H. Knowlton, geologist on the United States Geological Survey since 1907, known chiefly for his work on the fossil flora of North America, on Nov. 22 aged sixty-six years.
Lieut.-Col. Henry Mellish, president of the Royal Meteorological Society in 1909-10. He maintained a climatological station at his home at Hodsock Priory, Notts., and had an unbroken series of observations for the past fifty years. He died on Feb. 2, at the age of seventy years, immediately after taking the morning observations.
Miss Matilda Smith, associate of the Linnean Society, who contributed many drawings to the Botanical Magazine, to Hooker's "leones Plantarum," and to other works, and was associated for more than forty years with the Royal Botanic Gardens, Kew.
